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TABLE II 



Peptide 


Sequence 


Competitor 2 
[pM] 50% 


Relative Competitor 
activity 


SEQ ID NO: 


Melan-A 2 7-35 


AAGIGILTV 


60 


I 


2 




ALGIGILTV 


1.5 


40 


5 




AMGIGILTV 


2 


30 


6 




LAGIGILTV 


65 


1 


7 




MAGIGILTV 


55 


1 


8 


Melan-A2ci5 


EAAGIGILTV 


15 


4 


1 




ELAGIGILTV 


6.5 


9 


9 




JbM AuIOjIL 1 V 


20 


3 


10 




EALGIGILTV 


100 


0.6 


11 




EAMGIGILTV 


100 


0.6 


12 




YAAGIGILTV 


4 


ID 


1 1 
1 J 




FAAGIGJLTV 


2 


30 


14 


Influenza A 


GILGFVFTL 


1 


60 


17 


MAGE-3, 6 g-,7 6 


EVDPIGHLY 


>100 


<0.6 


21 



SEQ ID NOS: 1, 5, 6, 9, 10, 13 and 14 all showed higher affinity than SBQ ID 

NO: 2. 



5 EXAMPLE 4 

One concern in developing MHC binding peptides is that the resulting complexes 
of MHC molecule and peptide be stable, preferably more stable than the peptide 
originally found complexed to the MHC molecule. 
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Substituting the N-terminal amino acid of SEQ ID NO: 2 with Leu or Met 
enhanced activity between 7.5 and 20 fold, while substitutions at the second position 
nearly abolished it, even though binding to HLA-A*-020l was increased (Table IH and 
Figure 3). 

SEQ ID NO: t was better recognized than SEQ ID NO: 2, and substitution of Ala 
in the second position of SEQ ID NO: I. increased recognition 30- and 600 fold, 
respectively. Such substitutions at position 3 reduced activity, which was expected. 
Substitution of position 1 resulted in an increase in recognition. 

TABLE m 



Peptide Sequence 


TTLN LAU 203 


TILNLAU 132 




[nM] 


Relative 
activity 


[nM] 


Relative 
activity 


SEO ID NO- 

'V^ JUL/ l^fVy/. 


AAGIGILTV 


60 


1 


30 


I 


2 


ALGIGILTV 


>1000 


<0.6 


>1000 


<0.03 


5 


AMGIGILTV 


>1000 


<0.6 


>1000 


<0.03 


6 


LAGIGILTV 


6 


10 


1.5 


20 


7 


MAGIGILTV 


8 


7.5 


2.5 


12 


8 


EAAGIGILTV 


12 


5 


3 


10 


1 


ELAGIGILTV 


2 


30 


0.05 


600 


9 


EMAGIGELTV 


2 


30 


0.05 


600 


10 


EALGIGELTV 


>1000 


<0.06 


>1000 


<0.03 


11 


EAMGIGILTV 


>I000 


<0.06 


>1000 


<0.03 


12 


YAAGIGILTV 


5 


20 


1 


30 


13 


FAAGIGILTV 


1. 


60 


0.05 


600 


14 



10 The results obtained with CTLs are presented herein. Specifically, five 

independent HLA-A*0201 restricted Melan-A specific CTL clones were used, each of 
which is known to lyse melanoma target cells. 

The CTLs recognized SEQ ID NO: 2 with varying efficiency. When Leu was 
used to substitute Ala at position 1, four of the five clones showed enhanced recognition, 

15 while similar substitutions at position 2 resulted in a loss of activity. Three of the five 
clones recognized SEQ ID NO: 1 more efficiently than SEQ ID NO: 2 but aU recognized 
SEQ ID NO: 9 very efficiently, while recognition of SEQ ID NO: 10 resulted in 
decreased efficiency of recognition 
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lo differing degrees, and SEQ ID NO; 1 1 resulted in reduced recognition for four of five. When 
SEQ ID NO: 12 was tested, it was surprising that recognition improved, because TTL recognition 
decreased. With respect to SEQ ID NOS: Band 14, there was reduced recognition by the CTLs. 

It can be gathered from this that SEQ ID NOS: 7 *nd 9 were better recognized, 
consistently, than the other peptides tested, while other peptides were recognized to different 
degrees. 

TA BLE IV 



Recognition of ixulid* &mIom by Mcbil^sjyciflc CTl clones. 



M77.56 



7.10 



SEQ 

CD NO: Peptide sequence 



PepMo 
[nM] 
50% 



Relative 
activity 



Peptide 
(nM] 
50% 



Relative 
activity 



Recognition by dOfl p 
Peptide 

[nM] Relative 
50# activity 



PepUde 

(nM] Rctotivu 
50% activity 



1 
5 
6 
7 
S 
' 1 
9 
1Q 
11 
12 
13 
14 



AAGICHUV 

ALOtoruv 
LAoronxv 

MAOTOILTV 

EAAGIGIUTV 

EALOIOHTV 

EAMOIOOXV 

ELAOIOII^V 

EMAOIGCLTV 

YAAGtGOTV 

FAAOIOOTV 



15 
SO 

0.03 
0.6 

300 
0.5 



1 

0.16 
<0.Q15 
1S7 

.25 

100 
0.05 
30 



0.015 1000 

5S0 3(5 

0.015 1000 

0.0)5 3000 



50 
>1000 
>1000 
1.5 
' 15 
4 

>iooo 
1 

0.5 
>1000 
35 
7 



I 300 
<O.Dl5 LOGO'S 
<0.0l5 >1000 



33 
3 

12 

<0J)15 
50 
100 
<OjQ15 

1.4 

7 



150 
200 
0.06 
40 
0.02 



1 

45.3 

2** 
1.5 
5000 

7.5 
15000 



O.ois iDooa 

40 7.5 

>t000 <03 

>1000 <03 



3D0 
*1000 

>iooa 

0.03 
05 
600 
>1000 
5 

0.5 

>xooo 

10Q0 
>1000 



1 

<a.3 

cD-3 
10000 
600 
0.5 
<0.3 
60 
600 
<0.3 
0.3 
<0.3 



JU1- 



Peptide 
[nM] 
5Q# 



4000 
>10000 
>10000 
30 
SO 
2000 
>10000 
50 
20 
>10000 
>10000 
200 



Relative 
activity 



1 

<OA 
<0.4 
130 
50 
2 

<0.4 
60 
200 
<0.4 
<OA 
20 



Relative aaligaoic activity of Malan-A derived peptides was psiumred u described in the Legend to FTG. 



4 nod table ttL 



Additional experiments are depicted in Figure 3 which show recognition of various 
1 0 Melan-A peptide analogues presented by T2 cells, by TILN LAU203 and TILN LAU132. A 4- 
hour 5 1 Cr assay was conducted at a lymphocyte to target ration of 30:1. 

The first panels of Figure 3 (top and bottom) compare SEQ ID NOS: 2, 7, 8, 5, and <5> 
The second set of panels (top and bottom) compare SEQ ID NOS; 1,9, 10, 1 I, and 12. 
The third set (top and bottom) compares SEQ ID NOS: l r 13, 14 p and 4. 
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Note that there was barely any activity with the parental peptides in sample 
LAU203, while SEQ ID NO: 9 elicited a strong CTL response. This activity was also 
cross reactive with SEQ ID NO: I. 

The results in the following table describe experiments using the same peptides 
5 and using PBL from eight different HLA-A2 positive melanoma patents, LAU203, 
LAU132, LAU145, LAU86, LAU50, LAU148, LAU161, and LAU1 19. 

TABLE V 



Percentage ipccfce lysis 
from cufaiKI 

itunutalcd with peptide** 
SEQ[DKO!2 
Mn3nn.A2.7-3S 



SEQ ID MO: 4 



SEQ TD NO: 5 
_Mehrt-A 26-35 A17L 



LAU203 

LAU132 

LAU145 

LAUStS 

LAU50 

LAUH8 

LAU161 

LAU119 

Claw < 



ICQ 

30 
ID 

ion 

30 
10 

200 
30 
10 

10) 
30 
10 

100 
30 
10 

inn 
3n 

10 
10U 

30 

10 
300 

30 

ia 

10 
3 
3 



38* 

ay 

3 

9 

3 

0 
15 

9 

3 
35 
17 
16 
21 

7 

7 
51 
1* 

3 
24 

3 

31 
7 
4 
7 
3 
0 



25 
11 

6 
12 

7 

0 
24 
12 

6 
29 
15 

5 

20 
16 
7 
39 
fl 
6 
22 
H 
0 
27 
13 
0 

n 

74 

65 



7 
JO 

Jt 
1 

2 

5 
4 
3 
0 
22 
9 
2 
7 

0 
13 
5 
3 
6 
6 
S 
5 
1 
0 

a 
o 

0 



17 

0 

0 

0 
0 



■ 0 
73 
61 
51 



37 


41 


15 


6 


32 


A3 


17 


23 


7 


1 


26 


9ft 




17 


0 


U 


17 


73 


IS 


19 


£ 


3 


34 


SO 


5 


10 


1 


2 


16 


32 


0 


0 


1 


0 


5 


13 


39 


40 


5 




19 


10 


25 


25 


2 


1 


10 


29 


4 


6 


0 


0 


10 


id 


14 


38 


(4 


10 


35 


45 


20 


26 


6 


0 


24 


23 


JO 


10 


1 


0 


1« 


9 


IS 


20 


S 


5 


20 


26 


S 


13 


1 


0 


JO 




0 


4 


1 


n 


3 


n 


4* 


45 


9 


i) 


34 


39 


20 


2d 


1 


2 


19 


27 


14 


14 


6 


0 


13 


13 


33 


31 


3 


1 


25 


3a 


16 


12 


3 


0 


38 


23 


P 


7 


1 


0 


5 


31 


33 


31 


1 


4 


18 


46 


17 


23 


3 


4 


13 


39 


9 


12 


1 


0 


7 


17 



19 



^Ljrtfc ocUvity i9ai ftunimd 7 d*y* after to third ratimolalfon. 

tphoeyto lo target rail m lo UUirfcm wna parboiled (at every way. 



tfirt reptacm Ac pranl apoolfte lyito obtained £w each target 
Me290 <* a M&lm-A find KLA-A-O201 pmfttva ffiBleaoma coll line ehulmd from potent LAU203, 



61 
75 
62 
31 
IB 

6 
X 
19 

7 
15 

4 

0 
20 

8 

n 

4 

3 
0 
23 
13 
4 
45 
25 
16 



Me260 £* a HLA-A*0201 negativa mctinotna cell line planed from wittani J>U145* 
E ach Bgaber r epauaati (1» geometric moan oE deplfette cnltun-. 
BoW fcco type tadJcitlO atgniflcant apeclne CTL. 

Apeto b com! fend as r«ponder whan a ifetfeflut ipea'Re ty* fa detected in at least owoftk cnJn™ 
^Oco* 6 te a Melan~Aip«dfLc CTLetoae ifartved ftwn tha mN 289. 
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